Abstract Excretory/secretory (E/S) antigen of adult Fasciola gigantica was used for diagnosis of fasciolosis in cattle and buffaloes sera from slaughter houses and different places in and around Chennai, Tamil Nadu. A total of 6.4 mg of E/S antigen was obtained from the 60 flukes collected from slaughter houses. Coprological examination was done to detect endoparasitic infection in 321 fecal samples. Dot-enzyme immuno assay (Dot-EIA) was standardized with optimum working dilution of E/S antigen, serum, and conjugate by the checker board titration as 1 in 10 (50 ng/ml), 1 in 20, and 1 in 1,000, respectively. A total of 321 sera samples consisting of 168 cattle and 153 buffaloes were tested by Dot-EIA. A total of 25 cattle (14.88 %) and 38 buffaloes (24.83 %) showed positive results in Dot-EIA. Sensitivity of Dot-EIA for cattle and buffaloes sera was 100 %. Specificity of Dot-EIA for cattle and buffaloes was 95.28 and 92.10 %, respectively in comparison to fecal examination by sedimentation method. Dot-EIA can be easily adapted in the field to detect fasciolosis in cattle and buffaloes.
Introduction
Tropical fasciolosis is one of the major parasitic diseases caused by liver fluke Fasciola gigantica in a wide range of hosts including cattle, buffaloes, sheep, and goats which leads to a significant economic loss. Prevalence of bovine fasciolosis in different parts of India include 14.71 % in Punjab (Maqbool et al. 2002) , 20.43 % in Uttar Pradesh (Bhatia et al. 1989) , 39.61 % in Haryana (Gupta et al. 1986 ), 52.9 % in Uttaranchal (Yadav et al. 2007) , 53.2 % in Meghalaya (Roy and Tandon 1989) , 85.1 % in Jammu and Kashmir (Sharma et al. 1989) . There is only a single published report on bovine fasciolosis from Tamil Nadu with 19.7 % mortality was recorded in sheep from Nilgiris district (Soundararajan et al. 2000) .
Traditional diagnosis of liver fluke infections is by detection of eggs in faeces or flukes in the liver and bile ducts during post-mortem. But the methods are cumbersome and labor intensive, and sensitivity can be as low as 30 % in animals shedding small number of eggs in faeces. Fecal examination technique does not allow the detection of early stage prepatent infection, which lasts for 13 weeks. As no eggs are passed in immature fasciolosis, serological tests can be used for early detection of the infection. Dotenzyme immuno assay has been used to diagnose the disease during early stage of the infection as early as 2 weeks after infection (Fagbemi and Guobadia 1995) . Serodiagnosis of bovine fasciolosis has not been tried to elucidate the prevalence of acute fasciolosis in Tamil Nadu. Hence, the study was undertaken to know the seroprevalence of F. gigantica using Dot-EIA to detect infection slaughter animals and in field conditions in and around Chennai, Tamil Nadu.
Materials and methods
A total of 60 adult F. gigantica worms were collected from bile duct of cattle and buffaloes slaughtered at Corporation slaughter house, Perambur, Chennai during the period from November 2009 to June 2010 and excretory/secretory (E/S) antigen was prepared from adult flukes by keeping live flukes in RPMI-1640 media for 24 h and E/S antigen purified by alcoholic fractionation method described by Coles and Rubano (1988) .
A total of 321 sera samples consisting of 168 cattle (86 Jersey cross, 27 Hallikar, and 55 non-descript) and 153 buffaloes (93 Murrah graded and 60 non-descript) were collected from animals in slaughter houses and also from suspected cattle and buffaloes reared in and around Chennai. Fecal samples were also collected from the same 321 animals separately. Coprological examination was done to detect endoparasitic infection by centrifugation/ sedimentation method (Soulsby 1982) .
The sera samples were checked for antibodies against F. gigantica E/S antigen using Dot-EIA described by Muneer et al. (1988) with slight modification in the use of parasite E/S antigen and washing procedures. The nitrocellulose membrane (NCM), 0.45 l pore size (SIGMA) were cut 11 9 7 cm and 8 9 12 squares were made with pen and kept on ELISA plate cover. The optimum working dilution of antigen, dilution of sera, and dilution of antibovine IgG-HRP conjugate were standardized by the checker board titration. One microliter of total E/S antigen was dispensed into the centre of each square of the nitrocellulose membrane and allowed to dry at 37°C for 15 min. About 10 ml of 5 % skim milk powder solution was poured over the NCM to block the unbound sites and incubated for 1 h at 37°C. After incubation, NCM was washed three times with phosphate buffer saline. One microliter of serum was dotted onto the centre of each squares of NCM. Positive and negative sera also coated on NCM and kept at 37°C for 1 h. After incubation, the NCM was washed three times with 0.2 % PBS-T. About 10 ml of conjugate solution was poured onto NCM and incubated for 1 h at 37°C. After incubation, the NCM was washed three times with 0.2 % PBS-T. About 10 ml of substrate solution was poured onto the NCM and kept for 20 min for the color development (brown to purple). Statistical analysis of results was carried out using the v 2 test. The sensitivity and specificity of Dot-EIA was calculated as description by Smith (1995) in comparison to the fecal examination method.
Results
A total of 6.4 mg of E/S antigen was obtained from the 60 flukes collected from slaughter houses. In the present study, out of 321 animals screened by coprology 19 (5.91 %) were positive for eggs of Fasciola sp., 41 (12.77 %) for amphistome egg, 38 (11.83 %) for strongyle egg, 6 (1.86 %) for Strongyloides sp. egg and 2 (0.62 %) for mixed (both amphistome and strongyle eggs) infection as presented in Table 1 . Dot-enzyme immuno assay was done with optimum working dilution of E/S antigen, serum, and conjugate as 1 in 10 (50 ng/ml), 1 in 20, and 1 in 1,000, respectively. Serum from buffaloes naturally infected with F. gigantica showing development of brown to purple dot on NCM was used as positive control. Serum from a day old healthy crossbred calf showing no color development on NCM was used as negative control. The sera samples showing development of brown to purple dot were considered as positive.
In the present study, overall 25 samples out of 168 cattle (14.88 %) and 38 samples out of 153 buffaloes (24.83 %) showed positive results in Dot-EIA. Eight cattle showed Fasciola sp. eggs in the fecal examination, which were also found positive in Dot-EIA (32.0 %). Similarly, 11 buffaloes showed Fasciola sp. egg in fecal examination which were also positive in Dot-EIA (28.94 %). In cattle, out of 16 animals with amphistome eggs, two animals were positive for fasciolosis by Dot-EIA. Out of 22 animals with strongyle eggs, three animals were positive by Dot-EIA. Similarly in buffaloes, out of 25 animals which showed amphistome eggs, three animals were positive by Dot-EIA. Out of 16 animals showed strongyle eggs, two animals were positive by Dot-EIA. Out of three animals with Strongyloides sp. eggs, one animal was positive by Dot-EIA.
Discussion
In the present study, 25 cattle (14.88 %) and 38 buffaloes (24.83 %) showed positive results in Dot-EIA. These values were lower than that of Saxena et al. (2006) who has reported 73 buffaloes (78.0 %) positive in Dot-EIA test.
Dot-enzyme immuno assay also shown positive results in fecal sample positive cattle and buffaloes for Fasciola sp. eggs as 32.0 % (8) and 28.94 % (11), respectively. This is in contrary to that of Saxena et al. (2006) who reported that 57.45 % of buffaloes (54 out of 94 samples) were positive for Fasciola sp. eggs in bile examination and 77.6 % (73 out of 94 samples) of buffaloes were positive for Dot-ELISA test and attributed the result to the usage of crude antigen extracted from adult F. gigantica.
The present study shown that 2/16 amphistome infected cattle, 3/22 strongyle infected cattle, and 3/25 amphistome infected buffaloes, 2/16 strongyle infected buffaloes, 1/3 Strongyloides sp. infected buffaloes given positive result in Dot-EIA which may be due to previous exposure of animals or mixed infection with Fasciola infection. Ibarra et al. (1998) reported cross reactivity of Paramphistomum sp. infected cattle (1 serum out of 10) with Fasciola antigen in Dot-ELISA.
The sensitivity of Dot-EIA was 100 % for cattle and buffaloes samples in comparison to fecal examination method which is similar to that of Saxena et al. (2006) who has reported 100 % sensitivity to E/S antigen to detect bovine fasciolosis due to F. gigantica. Specificity of Dot-EIA was 95.28 % in cattle infected with F. gigantica, which is similar to that of Ibarra et al. (1998) who has reported 95.4 % specificity in Dot-ELISA in cattle infected with F. hepatica. Similarly, the specificity of Dot-EIA was 92.10 % in buffaloes, which is not in accordance to that of Saxena et al. (2006) who has reported only 52.8 % specificity in Dot-ELISA in buffaloes infected with F. gigantica.
Therefore, it is concluded that Dot-EIA was highly sensitive and specific in detecting higher percentage of positive animals than fecal sedimentation method. It can be recommended for routine use in seroepidemiological surveys of F. gigantica infection in ruminants. The findings together suggest that F. gigantica total E/S protein may be used as easily available, safe, and inexpensive antigen for immunodiagnosis of bovine fasciolosis. Further purification of antigen and identification of its immunodiagnostic ability will help in early diagnosis of disease in ruminants. The ability to diagnose and treat infections early is great advantage of immuno assays because it minimizes tissue damage caused by immature flukes in the liver. More importantly, early treatment prevents shedding of eggs in the feces, thus contributing to effective management by reducing the contamination and prevents spread of infection. The only disadvantage in antibody tests is that they do not discriminate between active and past infections. Dot-enzyme immuno assay was found to have higher sensitivity and specificity and it is a technique, which can be easily adapted in the field to enable early detection of Fasciola infection and subsequent treatment before liver damage occurs.
